Abstract. Pekalongan is one of the coastal areas of Java Island that is affected by tidal floods. Tidal floods have various impacts on the social and economic conditions of the community, thus affecting their livelihoods. The purpose of this study was to examine the impact of a tidal flood, the socioeconomic characteristics of the community and the survival approach of coastal communities in Pekalongan. This study was conducted using a purposive sampling method in two villages in Pekalongan Regency, namely Jeruksari Village and Tegaldowo Village, because these two areas are affected by tidal floods. The study was conducted by using in-depth interviews and focus group discussions (FGDs), as well as structured interviews. The structured interview sample consisted of 60 respondents who were selected at random using quota sampling. The analysis was using qualitative-descriptive and quantitative methods. The gathered data were then presented in tables, diagrams and maps. The results showed that tidal floods resulted in physical, economic, sociocultural, health, educational, and environmental damages to the communities in both villages. The majority of the community members only have an elementary school education and primarily work as labourers. There is a difference in the amount of family income between the two villages, where the average family in Jeruksari Village has a higher income (IDR 3,465,300 per month) than the average family in Tegaldowo Village with total household income of about IDR 2 million per month. The most frequently used approach for survival in both villages is what is known as the survival strategy, i.e. a strategy to meet the needs of life at a minimum level to survive.
Introduction
Flood events are the most frequent disasters in the world (Singh and Devkota, 2015) . China, the Philippines, Bangladesh, India and Thailand are all countries that are often hit by major floods. Flooding can be caused by high rainfall, but, in addition, flooding can also be from tidal sea water caused by the wind and sea tides. Tidal flooding is usually common in coastal areas.
One problem faced by coastal communities is the occurrence of tidal floods. Tidal flooding can be caused by natural factors and human factors. As a result of a tidal flood, the community will suffer losses and also the community activity will be disturbed. Tidal flooding not only happens in coastal areas of Indonesia but also in the other coastal areas of the world, such as when this happened in Miami Dade county in Florida, United States, and tidal floods have caused economic and infrastructure disruption (Union of Concerned Scientists, 2016) . Even in the Florida region itself, the tidal flood is increasing in the period of 15 to 30 years in terms of in frequency, area and duration. This has caused damage to the economy, infrastructure and ecology (Union of Concerned Scientists, 2015) . It is expected that in South Florida tidal floods will occur five times a year by 2030 and this will increase to ten times a year by 2040 (Miller, 2016) . In addition to flooding in the Florida region, this also occurs along the eastern coast and the Gulf of the United States, which is expected to expand from year to year and cause damage to homes, public infrastructure and the environment, and cause disruption of economic activity (Dahl et al., 2017) . The Boston area is also affected by tidal flooding, due to the 1.8 m rise in sea level in Boston, so many assets will be affected, primarily residents, land, housing, public facilities, transport infrastructure and hazardous-waste locations, so that further handling of the problem is required (Kruel, 2016) .
Coastal disasters, including tidal floods, have a significant impact on coastal community life with the frequency of floods related to coastal tidal conditions (Suhelmi et al., 2014) . This impact leads to various forms of adaptation within society. In other words, people need to adapt to the environment. Adjustments are made by referring to the action plans, which are to be undertaken within a certain period by a group or an individual, as self-adjustment effort (Moran, 1982) . When most of the coastal areas are hit by tidal floods, the community does not have much choice. All options are expensive; they must either adapt to the existing environment or find a new place (Parker, 2017) .
Utilization of resources in the form of capital is needed in an effort to maximize the mitigation of disaster risks and the achievement of sustainable development. According to Goodwin (2003) , such capital includes financial capital, natural capital, physical capital, human capital and social capital. Tidal flooding occurs as a result of elevated sea height causing seawater to overflow onto the mainland. A tidal flood is a daily occurrence in coastal areas, including that of Pekalongan. Tidal flood incidents vary in their frequencies and intensities. Continuous tidal floods may have various impacts on the life of coastal communities. They mean that people cannot freely carry out community activities as well as personal activities. Tidal floods have a direct impact on the livelihood of the community. To survive and reduce the impacts of tidal floods, people need some survival approach. The strategy can be carried out jointly between the community, and the government agencies and private institutions in the face of a flood disaster. Every individual household has its own strategy to survive.
According to Moser (1998 in Edi 2002 ), a household's survival approach represents the ability of the whole family to manage the assets they own. Based on this, Moser constructs an analytical framework called the asset vulnerability framework. A household's adaptation strategy for survival can be achieved by managing family assets. This concept includes (1) labour assets, i.e. the involvement of family members (including children and/or spouse) to help with earning money; (2) human capital assets, i.e. the utilization of health status, education or skills possessed to obtain jobs; (3) productive assets, which include house, land and livestock, to help the family survive; (4) family relation assets, which utilizes extended family networks, ethnic groups and labour migration through 'remittances'; and (5) social capital assets, i.e. the utilization of local networks in the form of arisan (savings and loan group), and loans provided within the family process and system. These five assets can be used with three different strategies, namely (1) an active strategy, i.e. optimizing family potential, in which every family member completes his/her own activities without the help of the others, extends working hours, utilizes the potential of land around the house, etc.; (2) a passive strategy, i.e. saving family expenditure for food and non-food items; (3) a network strategy, i.e. utilizing formal networks and non-formal networks in the social environment as well as the available institutions, such as borrowing money from neighbours, borrowing from stall, utilizing a poverty alleviation programme, etc.
A different concept is proposed by Sumintarsih (2008) according to which a survival approach is measured on the basis of three components with a variety of human activities to meet their basic needs: (1) Assets, which is the ability to survive and includes natural capital, social capital, physical capital, human capital and financial capital; (2) Activity, which is the effort made by family members to support family survival through social and economic activities; and (3) Access, which is the interaction between regions to obtain services (economic means and infrastructure) to meet their life needs.
Aside from meeting the needs of life, the livelihood strategies undertaken by the community also aim to strengthen the source of a person's livelihood. White (1991 in Baiquni, 2007 , divides livelihood strategies based on the socioeconomic status of the household. There are three kinds of strategy: (1) survival strategy, i.e. a strategy to meet the needs of life at a minimum level to survive; (2) consolidation strategy, i.e. a strategy to meet the needs of life that is reflected in the fulfilment of basic needs and social needs; and (3) accumulation strategy, i.e. a life-sustaining strategy to meet basic needs, social needs and capital accumulation. The three strategies are very dynamic depending on the socioeconomic conditions of the household. A household may start with a survival strategy then move to a consolidation strategy and, as its socioeconomic condition improves, it may move to the accumulation strategy.
A coastal area is an area that cannot be separated from the threat of tidal flood disasters. In the coastal areas of Pekalongan, since 2006 this region has been affected by tidal floods. The impact of the tidal floods is that they have destroyed and overhauled the sources of livelihood for society, and rob has made agricultural land into a persistent puddle of saltwater (Nisrina, 2016) . Although often affected by tidal floods, people choose to stay afloat in the region. They have various strategies for survival. It is interesting to examine how people living in areas prone to tidal flood disasters are able to survive.
Research Method
This study was conducted in two villages in the coastal area of Pekalongan using the purposive sampling method. Jeruksari Village and Tegaldowo Village were chosen because these two areas are affected by tidal floods. The sample areas are adjacent to the coastal areas and areas some distance from the coast can be seen in Figure 1 . The sample sites were also selected based on coastal disaster studies by Marfai and King (2008a) , Marfai (2011) and Mardiatno et al. (2012) .
This study used qualitative-descriptive and quantitative methods. The purpose of using the qualitative-descriptive method was to provide information on the impact of tidal floods, while the quantitative method was used to assess the socioeconomic characteristics and survival strategies of tidal-flood-affected communities. The community sampling was conducted using a sampling quota. The fulfilment of the number of respondents in the sample used in the study using quota sampling method was based on the expert judgment of the researchers. This study used 30 randomly selected respondents from each village so that the total sample size was 60. The data were gathered through structured interviews, indepth interviews and focus group discussions (FGDs). The interview data were used to assess the socioeconomic characteristics and survival strategies of the coastal communities. In order to assess the impacts of tidal floods, in-depth interviews were conducted with the Regional Disaster Management Agency (Badan Nasional Penanggulangan Bencana) (BPBD), and the Livestock and Husbandry Agriculture Agency (Dinas Peternakan Perikanan dan Kelautan) (DPPK). The coastal impacts were also examined through FGDs with village government officials, community groups, community members and community elders / community leaders. The affected flood areas were mapped in a participatory way using SPOT 5 satellite images extracted from Google Earth. By using these images, the community delineated the tidal flood affected areas in a participatory way. now they have entered until it is knee deep". The impact of tidal flooding is even across several types of land use, namely agricultural land, fish-pond land, roads and the citizens' housing, through the water and the river, presented in Figure 2 . The impacts of tidal floods on the coastal areas of Pekalongan were felt in various aspects of life, including the physical, economic, sociocultural, health, education and environment aspects. Coastal communities feel threatened and suffered losses of / damage to property, farmland, ponds, buildings, roads, public facilities and economic activity due to tidal floods (Marfai, 2004) .
Figure 2. Pekalongan areas affected by tidal floods
The physical impacts of tidal floods include damage to residential buildings, household furniture and motor vehicles. Buildings that are inundated for long periods of time will be vulnerable and will easily collapse. Buildings such as these become uninhabitable because it would endanger the people living in them. The tidal flood water also affects household furniture belonging to the community: woodbased furnishings will be weathered, while iron-or aluminium-based furnishings will be rusted. Another physical impact is damage to motor vehicles, as their motor engines will be quickly damaged and rusted. According to one interviewee, "since the flooding, my motorcycle is broken; it was recently bought a year ago and has already started rusting". This causes huge losses to the community because the motor vehicles they use for daily mobility are quickly damaged and cost a lot to repair.
People have suffered economic losses due to tidal floods that reduced their income and increased their spending. Agricultural land and ponds, as sources of community livelihood, have been inundated, so that they are no longer productive. Fishermen have also suffered losses due to tidal floods because of the difficulties in distributing the fish they catch and in drying the fish. On the other hand, public expenditure increases as a result of the floods, including expenses for the repair of houses, goods, embankments and roads.
A new phenomenon that occurs due to tidal floods is the migration from the original occupation of farmer, both in agricultural land and farm ponds, to factory workers and Tidal floods have various impacts on the sociocultural aspects of the community as well, such as disrupted community accessibility, the cessation of public facilities, loss of public areas and increased poverty. Tidal floods greatly disrupt the accessibility of the people; water inundated roads make it difficult for people to travel, thus requiring more time and effort for travelling. Various public facilities, such as places of worship, public health centres and schools, cannot function because of the tidal flood water. Similarly, various public areas, including recreation places such as beaches and playing fields, are also inundated with tidal flood water. This condition may increase poverty in tidal-flood-affected areas.
The impacts of tidal floods on aspects of public health include incidents of skin diseases, diarrhoea and acute respiratory infection (infeksi saluran pernapasan akut) (ISPA). The intrusion of sea water causes groundwater to become brackish, meaning that the water salinity level increases. Therefore, the Pamsimas (provision of clean water and sanitation for the community) programme is currently carried out to meet community needs of clean water. The impact of tidal floods on the environmental aspect is in form of a lot of garbage, which results in the environment becoming dirty. Waste from households, fisheries and factories are mixed and puddled in the communities' neighbourhoods. In addition, this dirty environment creates an unpleasant smell. An overview of the various impacts of tidal flooding experienced by the community are presented in Figure 3 . 
b. The Socioeconomic Characteristics of Pekalongan Coastal Community
The socioeconomic condition of a society characterizes the resource potential of the people residing in a region. Better socioeconomic conditions in a society reflect the higher quality or potential of human resources. The benchmark of human resource potential is characterized by the quality of human resources for health level, education level and the purchasing power of the community, which can be assessed from the average level of household income. Table 1 shows the description of the socioeconomic characteristics in the study area, including the number of household members, level of education, types of occupation, head of household's (KRT) income and total household income. The average number of household members in Jeruksari Village is five while in Tegaldowo Village it is four. The number of household members will affect people's lives. Adult family members can help to add to the household income, while children under five or school-aged children are burdens on the family.
The average level of education of the heads of households in Jeruksari Village and Tegaldowo Village is elementary school (sekolah dasar) (SD) level. This indicates that the participation of Pekalongan coastal communities in education is still relatively low. This condition will inevitably affect people's occupation types and thus will directly affect their income level. This condition is in accordance with the results of Wasak's (2012) research, which demonstrates that the average level of education of coastal communities in the North Minahasa region is primary school, which was attained by 63.3% of the population. This indicates that the level of community education is still low. Coastal communities prefer fishing as a way to add to household income rather than pursuing education. The response of coastal communities to formal education and the free education programmes provided by the government is still low; this is influenced by mindset, community culture and economic demands (Kurniawan, 2016) .
The survey results show that the occupation of the majority of heads of household in Jeruksari and Tegaldowo Villages is as a labourer either as factory worker or construction worker. Most of them do not work in Jeruksari Village and Tegaldowo Village. Rather they work in some other villages or in the city of Pekalongan, which provides more job opportunities. Historically, prior to the continuous flooding, some people in Jeruksari Village and Tegaldowo Village had paddy fields. However, due to tidal floods the rice fields become unfeasible to plant and eventually become ponds. However, these ponds are currently threatened by the higher tidal floods so that the farmers have suffered substantial losses. People who were previously rice farmers had turned into fishermen or pond farmers, and today most of them work as factory workers or construction workers.
There is a difference in the average income of the heads of household in Jeruksari Village and Tegaldowo Village. The average income of the heads of household in Jeruksari Village is lower (IDR 1,282,000) than that of Tegaldowo Village (IDR 2,465,500). The income of the heads of households in Jeruksari Village is lower than the regional minimum wage (upah minimum regional) (UMR) of Pekalongan Regency. As of year 2017, the UMR value of Pekalongan Regency is IDR 1,583,697.
Household income is an indicator of the household economic level. The source of household income includes basic income and side income. The main income is sourced from the head of household's income, while the side income is income from other household members. The help of other household members to meet the living needs of coastal communities, especially those affected by tidal floods, is essential. The results illustrate that there is an increase in the average household income among those households whose total income is added to by family members other than the head of the household, compared to that of households that rely on the head of the household's income only. The average household income in Jeruksari Village is higher than that of Tegaldowo Village. The average household income in Jeruksari Village is IDR 3,465,300 per month, while in Tegaldowo Village it is IDR 2,731,100 per month. This condition indicates that low income communities tend to involve family members other than the head of the household to increase household income in order to meet their needs. In communities affected by tidal floods, the income they earn is not only used to provide for daily living but part of it is used to prevent water from entering the house and surrounding environment. It takes a considerable cost to raise the house or to make a dike in front of the house. Government assistance programmes are generally used for public facilities' improvements in order to mitigate the impacts of tidal floods.
The socioeconomic condition of the coastal community is that it is economically marginalized, so an approach is needed to improve their standard of living. In order for the fishing community to survive in the unity of the environment in the midst of the global economy, it is necessary to prioritize the values of social identity and social capital (Prihandoko et al., 2012) .
c. The Survival Approach of Pekalongan Community
The tidal floods that occur in Pekalongan coastal areas, especially in Jeruksari Village and Tegaldowo Village, affect the livelihood of the community. People must adapt to the environmental conditions effected by the flood. The adaptation is not only required in terms of household activities but also in society . People develop strategies to adapt, both as individual households and as a community. As an individual household, among other things, they have to put things in a higher place, raise the house, make a dike in front of the house, heighten the pond embankment and install a net. The strategy undertaken as a community is to elevate the road independently, clean the ditches, dredge the river, and form special groups of fishermen and groups of mangroves. The government and private sector provide assistance to the community, among others, with the creation of Pamsimas programmes to meet clean water needs, construct coastal embankments, plant mangroves, build geotubes and coastal drainage, heighten roads, construct housing and relocate the population to safer areas. In line with Konsiega's (2006) study, people in Burkina Faso implemented a survival approach by leaving their territory for the Côte d'Ivoire. This is done because of the scarcity of natural resources that the people needed to survive. The reason for their movement was to get job in order to survive. The results of the research of Putra and Handayani (2013) reveal the form of adaptation undergone by the coastal community of Semarang City in the face of tidal floods: the elevation of buildings and the floor of houses, the repair and elevation of road, the planting and cultivation of mangroves, and making embankments. The occurrence of tidal floods directly affects the survival of the Jeruksari Village and Tegaldowo Village communities. People need to implement a survival approach. The survival approach in this study includes all the means used to meet basic needs (Kaeksi and Umrotun, 2002) . According to the socioeconomic status, as measured by the assets, access and activities owned by each household, the possible households' survival approaches can be divided into three. The three strategies are the survival strategy, consolidation strategy and accumulation strategy (White, 1991) . As shown in Figure 4 , the results of this study indicate that many different survival approaches are implemented by households in both villages: in Jeruksari Village 90% of households implemented a survival strategy, while 3.33% and 6.67%, respectively, implemented a consolidation strategy and accumulation strategy. The survival strategy is a safety and stability strategy that is the minimal strategy for people to survive. This strategy is applied only to meet the needs of everyday life, especially the need for food. In fulfilling these basic needs, some of the methods used by households involve household members other than the head of household earning money to meet the needs of life or saving household expenditures on either food or non-food items, or both. The survival strategy undertaken by the people in Pekalongan coastal areas is conducted by saving on non-food expenditure, especially expenditure for health purposes. The accumulation strategy is achieved by improving the education of household members.
The households' survival approaches in Tegaldowo Village are not much different from those in Jeruksari Village, which is 93.33% have a survival strategy and 6.67% have a consolidation strategy; no household implemented an accumulation strategy. A consolidation strategy is a strategy undertaken by middle-class people that prioritize the security and stability of income they get from processing their resources. In this case, the household is not only able to meet the family's needs but also able to meet social needs (White, 1991) . This can be done by finding a side job or utilizing resources owned through involving family members as labour. The coastal communities of Pekalongan's consolidation strategy is through having additional work and involving household members working to increase households' incomes. As stated by Wekke (2015) , strategies for survival can be implemented by diversifying into various types of businesses, involving the whole family, saving on food and borrowing money from neighbours. Farmers in Belgium also do the same thing to survive. They diversify their jobs by finding jobs outside of agriculture. This is the easiest strategy to access because it can increase household income as well as maintain their agricultural activities (Meert et al., 2005) . The accumulation strategy is implemented by improving the education of family members.
The community's survival approaches implemented in two villages in Pekalongan Regency is in line with the research conducted by Marfai and Hizbaron (2011) , which describes how the adaptation by communities in coastal areas of Semarang varies depending on the economic conditions and the level of public knowledge. The coastal communities of Pekalongan's ability to adapt to tidal floods relates to several components, consisting of the ability to repair houses, the ability to improve infrastructure, the availability of technology, the availability of institutions, economic capacity, the sources of funds used to handle tidal floods and the availability of economic capital (Purifyningtyas and Wijaya, 2016) .
Conclusions
Jeruksari Village and Tegaldowo Village are examples of villages affected by tidal floods in Pekalongan Regency. Tidal floods affect almost all coastal areas of Pekalongan. The impacts caused by tidal floods include physical, economic, sociocultural, health, education and environmental aspects. Many residential areas have been damaged and even drowned by rob. The lost agricultural lands and ponds also directly affect education activities, and have led to various health and environmental sanitation issues. Similar impacts were also found in the two study villages. The socioeconomic characteristics of the population in the two villages are almost the same. Most people only have a primary school education, and work as factory workers or construction workers. Generally speaking, the average income level is not too low (above IDR 1 million) per month. The approach implemented by most people in both villages to survive is the survival strategy. People aim to meet their basic needs to survive. A consolidation strategy is sometimes implemented by involving family members other than the head of household in earning money. An accumulation strategy may also be implemented by utilizing a kinship network and capital ownership.
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